The interleukin-17 (IL-17) family is a related group of proinflammatory 1 cytokines consisting of six members (IL-17A -F). They are structural homologues of the cysteine knot growth factors with a characteristic pattern of four cysteines forming the knot (Weaver et al., 2007) .
IL-17A and F are produced by Th17 cells and act by stimulating IL-1β, IL-6, IL-8 and TNFα; IL-17B, C and D have similar, but subtly different functions and originate from nonlymphoid sources (Li et al., 2000) . The differences in their functions seem to be associated with the complexities of homo-or heterodimerization and differential interactions with the three receptor complexes (IL17RA -C) (Weaver et al., 2007) . However, treatment of mice with these cytokines results in a consistent phenotype characterized by acute inflammation associated with neutrophil infiltration (Shi et al., 2000; Hurst et al., 2002; Fouser et al., 2008) .
Of particular interest is the role of IL-17A in the induction of IL-12 and IFNγ and the promotion of the Th1 response (Lin et al., 2009 ).
In contrast IL-25 (IL-17E) is expressed largely by CD4+ Th2 cells. Interaction of IL-25 with its receptor complex (EV127 or IL17RB) on 'nuocytes', cells that lack classical B, T and macrophage markers (Lee et al., 2001; Neill et al., 2010) , potentiates the expression of NFATc1 and jun-B (Angkasekwinai et al., 2007) and promotes Th2 responses through the induction of GATA3 and the expression of IL-4, IL-5 and IL-13 (Weaver et al., 2007) . This results in IL-25 being a critical link between innate and adaptive immunity and it is now recognized as a key component of protection to gastrointestinal helminths (Weaver et al., 2007) as well as Th2-associated pathologies through IL-5 driven eosinophilia (Fort et al., 2001) . Our interest in sheep IL-25 originates from work concerned with the immunological and genetic basis of resistance to the gastrointestinal parasitic nematode of sheep, Teladorsagia circumcincta (Beraldi et al., 2008) .
Total RNA was isolated from sheep gastric lymph nodes using a RiboPure™ Kit (Ambion, Huntingdon, UK) according to the manufacturer's instruction. RNA quality and quantity were determined with an Agilent Bioanalyzer using RNA 6000 Nano Kit (Agilent, South Queensferry, UK) and NanoDrop ND-1000 (Thermo Fisher Scientific, Loughborough, UK). cDNA was synthesized from total RNA with Superscript III reverse transcriptase using an oligo-dT primer (Invitrogen, Paisley, UK). RT-PCR was performed using primers based on the bovine IL25 sequence (GenBank acc # XM_605190.2) to amplify a partial cDNA sequence of sheep IL25; forward primer 5'-GAGGAGTGGCTGAAGTGGAAC-3' and reverse primer 5′-CGGTAGAAGACGGTCTGGTTG-3'. RT-PCR was performed using To obtain the 5' transcript sequence for sheep IL25, a gene specific primer (GSP) was designed based on the partial sheep IL25 sequence obtained as previously described. Using 5′-RACE, total RNA was reverse transcribed with Transcriptor Reverse Transcriptase (5'/3' RACE kit, 2nd Generation, Roche) using the sheep IL25 GSP reverse primer (5′-CGGTCTGGTTGTGGTAGAG-3′) to obtain single stranded cDNA. This was purified before the addition of a homopolymeric A-tail to the 3' end of the first strand cDNA using terminal transferase and dATP (5'/3' RACE kit). PCR was carried out using a Oligo dT11
Anchor primer (supplied in 5'/3' RACE kit) as the forward primer and a nested reverse second GSP primer (5′-CGGTCCAAGTCTCTGTCCAA-3') using FastStart Taq DNA Polymerase:
95 °C for 4 min, 10 cycles of 95 °C for 15 s, 30 s at 55 °C and 72 °C for 40 s, then 25 cycles of 95 °C for 15 s, 30 s at 50 °C and 72 °C for 40 s (increasing by 20 s per cycle) and a final elongation step at 72 °C for 7 min. A second round of PCR amplification was performed using a nested third GSP (5'-ATGGAACGGCTGTTGAGG -3') and the PCR Anchor primer (5'/3' RACE kit) using FastStart Taq DNA Polymerase with the following conditions: 95 °C for 4 min followed by 30 cycles of 95 °C for 30 s, 30 s at 63 °C and 72 °C for 60 s and 72 °C for 7 min. After separation of the amplified products by agarose gel electrophoresis the bands were excised and the DNA extracted using a QIAquick Gel Extraction Kit (Qiagen, Crawley, UK). Purified PCR fragments were cloned into pGEM-T Easy (Promega) and the resultant clones were sequenced on both strands as previously described.
The 3' transcript sequence for sheep IL25 was obtained using a forward primer based on the partial IL25 sequence and a reverse primer based on the bovine genome sequence in the 3' UTR region of IL25 (Btau_4.2;Chr10; scaffold25; NW_001492802, 387124-44). Total RNA was reverse transcribed with Superscript III reverse transcriptase using an oligo-dT primer (Invitrogen) to obtain first strand cDNA. PCR was then carried out using a sheep IL25 forward primer (5′-TGTCCACACTGTGTCAGC-3′) and reverse primer (5'-TGGTTGTCCAACCAGCTCCAG-3' ) using FastStart Taq DNA Polymerase: 95 °C for 6 min, 35 cycles of 95 °C for 30 s, 30 s at 60 °C and 72 °C for 45 s, and a final elongation step at 72 °C for 7 min. Amplified products were purified and cloned into pCR2.1 vector using the TOPO® TA Cloning® Kit (Invitrogen). A random selection of resultant clones were then sequenced on both strands using M13 forward and reverse primers in separate reactions as described previously with the sequence files compiled using CLC Sequence Viewer v6.4 (www.clcbio.com). The predicted amino acid sequences of other mammalian IL-25 proteins were aligned (Fig. 2) using ClustalW2 (Larkin et al., 2007) . Quantitative sequence alignment was performed using Emboss::needle (http://www.ebi.ac.uk/Tools/emboss/align/). The sheep IL-25 isoform 1 sequence shares 81% identity with the cattle amino acid sequence (Table 1) . This relatively low level of identity between these two closely-related species is largely due to cattle IL-25 having an additional MNQNLREQLGEGASRLGRSSFLTSL peptide at the NH2 terminus.
Sheep IL-25 isoform 1 shares 64% and 67% identity with the pig and human isoform 1 amino acid sequences respectively largely due to the fact that pig IL-25 has a 48 residue NH2-terminal extension and human isoform 1 has a 16 residue NH2-terminal extension in relation to sheep IL-25 isoform 1. The relatively high level of sequence identity between sheep IL-25 isoform 1 and horse, dog, human isoform 2, rat and mouse is largely because they all have the same start site. The levels of identity between sheep IL-25 isoform 2 and the other mammalian IL-25 sequences are slightly lower than sheep IL-25 isoform 1 because it is shorter by 4 amino acids at its NH2 terminus.
The phylogenetic relationship of mammalian IL-25 was investigated using Cobalt 
